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(57) ABSTRACT 

An electronic device includes a storage unit that stores therein 
input data, and a deleting unit that partially deletes the input 
data When the input data becomes unnecessary. The deleting 
unit deletes portions of the input data, each having a prede 
termined siZe, With predetermined or random spacing 
between the portions in roW and column directions, or deletes 
only an effective portion of the input data. 

13 Claims, 9 Drawing Sheets 
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ELECTRONIC DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application claims priority to and incorporates 
by reference the entire contents of Japanese priority docu 
ment, 2006-199763 ?led in Japan on Jul. 21, 2006. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a technology for deleting 

data from a storage device. 
2. Description of the Related Art 
Image forming devices are often incorporated With a large 

capacity storage device such as a hard disk drive (HDD). Such 
a storage device is used to temporarily store image data When, 
for example, a plurality of copies are produced from an image 
or duplex printing of an image is performed. The storage 
device is also used to store image data read by a scanner until 
the image data is doWnloaded to another electronic device via 
a netWork. 

In recent years, With an increase in information crimes 
associated With networking as a background, there has been a 
groWing trend to reinforce corporate information-security 
management, and authentication systems, such as Informa 
tion Security Management System (ISMS), has started. In 
consideration of the risk of information leakage by extraction 
of a hard disk, in total corporate information-security man 
agement, data left in the large-capacity storage device incor 
porated in the image forming device poses problems that 
cannot be neglected. 

To cope With such problems, Japanese Patent Application 
Laid-Open No. 9-223061 discloses a conventional technol 
ogy in Which a classi?ed document mode can be set at a 
copier. When this mode is set, image data on a hard disk is 
deleted upon completion of the process of the image data. 

Japanese Patent Application Laid-Open No. 2004-343157 
discloses a conventional technology in Which an area for 
overWrite-delete is checked to see Whether to overWrite that 
area and, When it is determined to overWrite, overWrite-delete 
is performed. 

HoWever, in an overwrite-deletion process, resources, such 
as a central processing unit (CPU), are used for that process, 
and an access to storage medium is frequently repeated, 
Which delays input/output processing speed. 

To e?iciently perform both overWriting process and input/ 
output process, Japanese Patent Application Laid-Open No. 
2004-288049 discloses a conventional technology in Which a 
deletion process is started When a predetermined condition is 
satis?ed. Japanese Patent Application Laid-Open No. 
9-284572 discloses a conventional technology in Which dele 
tion process is started When the image forming device enters 
in idle state. With this, an overlap betWeen an input/ output 
process and a deletion process is avoided, thereby achieving 
ef?ciency in processing. 

HoWever, in the conventional technologies disclosed in 
Japanese Patent Application Laid-Open Nos. 2004-288049 
and 9-284572, timing of overWrite-delete and a data input/ 
output path are changed, and a process load in the overWrite 
process itself is still large for the ef?ciency in processing of 
the overWrite-delete. Moreover, the overWrite-delete still has 
a large in?uence on the input/output process of the image 
forming device. Furthermore, if security of the remaining 
data in a storage device is emphasiZed, sequential deletion is 
required in Which the remaining data is immediately deleted 
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2 
When not required. With sequential deletion, there is a prob 
lem in Which an overlap With the input/output process cannot 
be avoided. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to at least partially 
solve the problems in the conventional technology. 
According to an aspect of the present invention, an elec 

tronic device includes a storage unit that stores therein input 
data, and a deleting unit that performs deletion process When 
the input data becomes unnecessary. In the deletion process, 
the deleting unit deletes portions of the input data, each hav 
ing a predetermined siZe, With a predetermined spacing 
betWeen the portions in roW and column directions. 

According to another aspect of the present invention, an 
electronic device includes a storage unit that stores therein 
input data, and a deleting unit that performs deletion process 
When the input data becomes unnecessary. In the deletion 
process, the deleting unit deletes portions of the input data, 
each having a predetermined siZe, With random spacing 
betWeen the portions in roW and column directions. 

According to still another aspect of the present invention, 
an electronic device includes a storage unit that stores therein 
input data, a specifying unit that speci?es, When the input data 
becomes unnecessary, an effective portion of the input data, 
and a deleting unit that performs deletion process to delete the 
effective portion of the input data. 
The above and other objects, features, advantages and tech 

nical and industrial signi?cance of this invention Will be 
better understood by reading the folloWing detailed descrip 
tion of presently preferred embodiments of the invention, 
When considered in connection With the accompanying draW 
1ngs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an example of a netWork environment including 
an electronic device according to an embodiment of the 

present invention; 
FIG. 2 is a block diagram of a hardWare con?guration of a 

multifunction product (MFP) shoWn in FIG. 1; 
FIG. 3 is an example of an operating unit shoWn in FIG. 2; 
FIGS. 4 to 8 are schematic diagrams for explaining 

examples of the operation of the MFP; and 
FIG. 9 is a schematic diagram for explaining an example of 

a conventional overwrite-deletion process. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Exemplary embodiments of the present invention are 
explained in detail beloW With reference to the accompanying 
draWings. In the folloWing description, a digital multifunc 
tion product (MFP) With a plurality of functions, such as 
image forming including copying, scanning, printing, and 
faxing is used as an en electronic device. 

FIG. 1 is an example of a netWork environment according 
to an embodiment of the present invention. 
A plurality of MFPs 1 (1a, 1b, 1c, and 1d) are connected to 

a plurality of servers 3 (3a and 3b) and external devices or 
other electronic devices (not shoWn), such as personal com 
puters (PCs), in netWork environments, such as local area 
netWorks (LAN) 2 (2a and 2b) and a Wide area netWork 
(WAN) connecting the LANs 2, thereby alloWing each device 
to intercommunicate With each other. 
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A communication line 4 is a communication line comply 
ing With Institute of Electrical and Electronics Engineers 
(IEEE) 1394 individually connecting the MFPs 1. 
The MFP 1 is an electronic device that includes a storage 

unit such as semiconductor memory or HDD, an image data 
managing unit, and a deleting unit. The storage unit stores 
therein image data read by a scanner (image reading unit) i.e., 
image data obtained by converting an image signal from an 
optical-electrical converting element, such as a charge 
coupled device (CCD) solid imaging element, to a digital 
signal, image data input from a network interface (digital 
image input unit), or other input data. The image data man 
aging unit manages the position, siZe (amount), contents 
(such as format), deletion state of the image data stored in the 
storage unit. The deleting unit deletes the image data using 
various conditions and deletion schemes When the image data 
stored in the storage unit becomes unnecessary. 
The server 3 is a high-performance information processing 

device. 
FIG. 2 is a block diagram of a hardWare con?guration of the 

MFP 1. 
The MFP 1 is an image forming device that functions as, 

for example, a digital copier, a printer, a facsimile machine, 
and a scanner. In other Words, The MFP 1 has various func 
tions including a copy function, a document-box function, a 
scanner function, a printer function, and a facsimile function. 
As shoWn in FIG. 2, the MFP 1 includes a controller 11, a 
facsimile control unit (FCU) 12, an engine interface (UP) 13, 
an engine 14, and other components. Such components are 
hardWare resources for image processing, such as data read 
ing, printing (image formation), and data transmission. 

The controller 11 has overall control of each component of 
the MFP 1 to implement various functions. 

The ECU 12 controls communication With external 
devices, for example, image forming devices, such as a fac 
simile machine, a digital copier having a modem function 
(facsimile communication function), and other MFP (digital 
MFP), via public lines. 

The engine UP 13 is an interface for connecting the engine 
14 to a Peripheral Component Interconnect (PCI) bus. 
The engine 14 is equivalent to a hardWare device such as a 

scanner that reads an image (image reading unit), a plotter 
(image forming unit) that prints image data read by the scan 
ner or print data received from an external device on a sheet 

(or another recording medium) as a visible image), an auto 
matic document feeder (ADF) that automatically feeds a 
document to an image reading position of the scanner, or a 
post-processing device that performs post-processing, such 
as sorting, stacking, and stapling, on the sheet printed by the 
plotter. Here, if print data received from an external device, 
such as a PC (not shoWn), is character code or rendering data 
instead of image data for printing, such print data is converted 
by the controller 11 to image data for printing. 

The controller 11 includes a CPU 101, an Application 
Speci?c Integrated Circuit (ASIC) 102, a Synchronous 
Dynamic Random Access Memory (SDRAM) 103, a Read 
Only Memory (ROM) 104, a Non-volatile Random Access 
Memory (NVRAM) 105, an HDD 106, an operating unit 107, 
a modem 108, a Universal Serial Bus (USB) UP 109, an 
Institute of Electrical and Electronic Engineers (IEEE) 1394 
UP 110, and a Media Access Controller (MAC) UP 111. In 
practice, the operating unit 107 is arranged outside the con 
troller 11. 

The CPU 101 is an arithmetic-operation processing unit 
that performs data processing (control over each function) via 
the ASIC 102. 
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4 
The ASIC 102 is a multifunctional device board including 

a CPU interface, an SDRAM interface, a local-bus interface, 
a PCI interface, and an HDD interface to share devices to be 
controlled by the CPU 101 and make development of appli 
cations and the like more e?icient in vieW of architecture. 
The ASIC 102 has directly connected thereto the operating 

unit 107 that receives operation instructions and the like from 
the engine and also has directly connected thereto the modem 
108. Furthermore, the ASIC 102 has connected thereto the 
USB UP 109, the IEEE 1394 UP 110, the MAC UP 111, the 
FCU 12, and the engine UP 13 via a PCI bus 112. 
The SDRAM 103 is a main semiconductor memory for use 

as a program memory that stores therein various computer 
programs, a Work memory used by the CPU 101 to perform 
data processing, an image memory that stores image data, and 
the like. 

In place of this SDRAM 103, a Dynamic Random Access 
Memory (DRAM) or a Static Random Access Memory 
(SRAM) can be used. 
The ROM 104 stores therein computer programs to be 

executed by the CPU 101 and ?xed data. The ROM 104 can 
store therein various applications (application programs). 
The NVRAM 105 stores therein an image data manage 

ment table (image data managing unit) for managing the 
position, siZe, contents, and deletion state of the image data 
stored in the HDD 106 and data, such as various variable 
parameters, and can retain the stored contents even When 
poWer is turned off. Examples of the NVRAM 105 include a 
non-volatile RAM having integrated therein a backup circuit 
using a RAM and a battery, an electrically erasable program 
mable ROM (EEPROM), and a ?ash memory. 

The HDD 106 is a large-capacity storage device (storage 
unit) that stores therein various data including an Operating 
System (OS) and various applications for achieving various 
services irrespectively of on and off of poWer. The data in the 
SDRAM 103 and the data in the NVRAM 105 can be stored 
in the HDD 106. 
When the MFP 1 is turned on, according to a boot loader 

(boot program) in the ROM 104, the CPU 101 loads the OS 
from the HDD 106 into the SDRAM 103, and starts the OS. 
The CPU 101 also loads the other data, such as an application 
in the HDD 106, into the SDRAM 103 as required. The CPU 
101 executes the computer programs stored in the SDRAM 
103 as required and controls the units of the MFP 1 including 
the operating unit 107. Thus, the functions of the embodiment 
(functions as a deleting unit, a setting unit, a determining unit, 
a detecting unit, a specifying unit, an overWrite-target deter 
mining unit, an overWriting unit, a data-position detecting 
unit, a head-position detecting unit, and a deletion-target 
determining unit) can be implemented. 
The operating unit 107 includes various operation keys or 

buttons for inputting data, such as operation instruction, to the 
engine 14 and a display, such as liquid crystal display (LCD) 
or a cathode-ray tube (CRT). The display includes a touch 
panel on its surface. The touch panel displays keys corre 
sponding to various functions. Touch (press) of each key 
issues a command for a corresponding operation. 
The modem 108 is a modulating/demodulating unit that 

modulates data to be transmitted to an external device (not 
shoWn) via a public line to a format alloWing transmission 
through the public line, and demodulates received modulated 
data sent from an external device. 
The USB UP 109 and the IEEE 1394 UP are interfaces 

(direct interfaces) complying With USB and IEEE 1394 stan 
dards, respectively, for directly connecting to an external 
device (peripheral device) for communication. 
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The MAC I/F 111 is a network interface for communica 
tion With each of external devices, such as another MFP 1, via 
the LAN 2. 

Note that direct interfaces other than the USB I/ F 109 and 
the IEEE 1394 I/F 110 can be additionally provided to the 
controller 11. 

With the copy function, a scanner reads an image, and the 
image data is sent to a plotter for printing on a sheet as a 
visible image. The copy function is implemented by a copy 
application. 

With the scanner function, a scanner reads an image, and 

the image data is transmitted (distributed) to a previously-set 
external device via electronic mail or the like. The scanner 
function is implemented by a scanner application. 

With the printer function, print data from the server 3 or a 
PC is directly sent or converted and then sent to a plotter for 
printing on a sheet as a visible image. The printer function is 
implemented by a printer application. 

With the facsimile function, a scanner reads an image, and 
the image data is transmitted via facsimile by the FCU 12 to 
a previously-set external device. Similarly, image data 
already stored in the HDD 106 (or another memory) is trans 
mitted via facsimile by the FCU 12 to a previously-set exter 
nal device. Besides, image data received via facsimile trans 
mission from an external device is stored in the HDD 106 or 
sent to a plotter for printing on a sheet as a visible image. The 
facsimile function is implemented by a facsimile application. 

With the document-box function, a scanner reads an image, 
and the image data is stored in the HDD 106, or image data 
already stored in a memory is read and sent to a plotter for 
printing on a sheet as a visible image. 

FIG. 3 is an example of the operating unit 107. 
This operating unit 107 includes a liquid-crystal touch 

panel 31, a numeric keypad 32, a CLEAR/STOP key 33, a 
start key 34, a WARM UP key 35, a RESET key 36, a 
DEFAULT SETTING key 37, a COPY key 38, a DOCU 
MENT BOX key 39, a SCANNER key 40, a PRINTER key 
41, and a FAX key 42. 
On the touch panel 31, various function keys, the number of 

set sheets, a message indicative of a state of the digital MFP, 
and the like are displayed. 
By pressing the DEFAULT SETTING key 37, the initial 

state of the MFP 1 can be arbitrarily customiZed. For 
example, the siZe of sheets (transfer sheets) accommodated in 
the device can be set, and a state set When a mode clear key of 
the copy function is pressed can be arbitrarily set. Also, an 
application or the like selected With priority When no opera 
tion is present for a predetermined period can be selected, a 
time for transition to a loW-poWer state according to Interna 
tional Energy Star Plan can be set, and also a time for transi 
tion to auto-off/sleep mode can be set. 
When the WARM UP key 35 is pressed, the MFP 1 enters 

energy-saving mode (Warm-up mode) from Wait mode. 
Accordingly, ?xing temperature decreases, and a light of the 
display of the operating unit 107 turns off. The Warm-up 
mode indicates loW-poWer state in International Energy Star 
Plan. When the Warm-up or off/ sleep mode is released to Wait 
mode, the WARM UP key is again pressed. 

The numeric keypad 32 includes keys for inputting numeri 
cal values indicating the number of sheets for printing (copy) 
and scaling. The CLEAR/STOP key 33 is a key for clearing 
the number of sheets placed (the number of sheets for print 
ing) or stopping the operation being performed. 

The COPY key 38, the DOCUMENT BOX key 39, the 
SCANNER key 40, the PRINTER key 41, and the FAX key 
42 are pressed to use the copy function, the document-box 
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6 
function, the scanner function, the printer function, and the 
facsimile function (facsimile transmission). 

Speci?c examples of the operation of the MFP 1 are 
explained beloW With reference to FIGS. 4 to 8. 

Prior to explanation of the examples, for convenience of 
understanding, a conventional overWrite-deletion process is 
explained With reference to FIG. 9. 

FIG. 9 is a schematic diagram for explaining an example of 
a conventional overWrite-deletion process. Like reference 
numerals refer to portions corresponding to those shoWn in 
FIGS. 1 and 2. 
As shoWn in (a) of FIG. 9, the CPU 101 stores image data 

received through an operation signal (input or a command 
provided by a user) in the HDD 106. The image data is, for 
example, fed in response to a print command provided 
through the PC, or read by the scanner in response to a copy 
command provided through the operating unit 107. 
When the image data becomes unnecessary after printing 

of the image data by the plotter or the like, the entire area of 
the unnecessary image data in the HDD 106 is overWritten 
and deleted, as indicated by a hatched portion in (b) of FIG. 9, 
automatically or in response to an operation signal (delete 
command) provided through the PC or the operating unit 107. 

In such a conventional overWrite-deletion process, the 
entire area of the unnecessary image data is overWritten and 
deleted by the CPU 101. Thus, an access to the HDD 106 is 
frequently repeated, Which decreases input/ output proces sing 
speed. 

In the examples explained beloW, to solve this problem, 
When image data becomes unnecessary, a determination is 
made as to a manner in Which an overWrite-deletion process is 

performed on the unnecessary image data in the HDD 106. 
Then, an overWrite-deletion process is performed in the man 
ner determined. 

FIG. 4 is a schematic diagram for explaining a ?rst example 
of the operation of the MFP 1. 
As shoWn in (a) of FIG. 4, the CPU 101 stores image data 

received through an operation signal (command) in the HDD 
106. The image data is, for example, fed in response to a print 
command provided through the PC, or read by the scanner in 
response to a copy command provided through the operating 
unit 107. 
As shoWn in (b) of FIG. 4, When the image data becomes 

unnecessary after printing of the image data by the plotter or 
the like, a determination is made as to a manner in Which an 

overWrite-deletion process is performed on the unnecessary 
image data in the HDD 106 (including an area to be deleted) 
according to an operation signal (designation of hoW the 
image data is to be deleted) provided by a user through the PC 
or the operating unit 107. The overWrite-deletion process is 
performed in the designated manner. 

In the ?rst example, as shoWn in (c) of FIG. 4, data deletion 
(represented by a hatched portion) and data-delete skip (no 
data deletion) of a predetermined area of the unnecessary 
image data are alternately performed. That is, deletion of data 
in a predetermined area is repeated With a predetermined 
spacing in roW and column directions. 
The overWrite-deleted image data as shoWn in (c) of FIG. 4 

is obtained When deletion rate is set to 50% (intermediate 
density), spacing (predetermined spacing) is set to equal 
spacing, and area Width (predetermined area) is set to 100 
bytes. 

These parameters are set according to an operation signal 
provided through the PC or the operating unit 107. 
When random spacing is speci?ed, deletion of data in the 

predetermined area of the unnecessary image data can be 
repeated With random spacing in roW and column directions. 
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According to the ?rst example, data is deleted in a skipped 
manner, and data in skipped areas remain undeleted. HoW 
ever, even such partial deletion can prevent information leak 
age. Also, the total amount of deleted data is reduced, Which 
reduces the load on the CPU to perform the deletion process. 
Thus, even When an overWrite-deletion process and another 
process, such as an input/ output process are performed simul 
taneously, the overWrite-deletion process can be smoothly 
performed Without impairing security. Besides, spacing for 
data deletion can be variably set by a user, and the versatility 
is increased. 

Incidentally, input data, such as image data, varies in 
importance according to the purpose of the user, and also 
varies in contents and details. 

FIG. 5 is a schematic diagram for explaining a second 
example of the operation of the MFP 1. 
As shoWn in (a) of FIG. 5, the CPU 101 stores, in the HDD 

106, image data received in such a manner as previously 
described in connection With (a) of FIG. 4. 
As shoWn in (b) of FIG. 5, When the image data becomes 

unnecessary after printing of the image data by the plotter or 
the like, a determination is automatically made as to a manner 
in Which an overWrite-deletion process is performed on the 
unnecessary image data in the HDD 106 according to the 
contents (or siZe) of the image data. The overWrite-deletion 
process is performed in the manner thus determined. 

In the second example, as shoWn in (c) of FIG. 5, data 
deletion (represented by a hatched portion) and data-delete 
skip of a predetermined area of the unnecessary input data are 
alternately performed. That is, deletion of data in a predeter 
mined area is repeated With random spacing (or predeter 
mined spacing) in roW and column directions. Also, the entire 
area of a photographic portion (a picture of an automobile) in 
the image data is overWritten and deleted. 

The overWrite-deleted image data as shoWn in (c) of FIG. 5 
is obtained When deletion rate is set to 25% (loW density), 
spacing is set to random spacing, and area Width is set to 200 
bytes for a text portion, and deletion rate is set to 100% (high 
density) for the photographic portion. 

These parameters can be set as folloWs: 
(1) The contents (format) of unnecessary image data are 
determined With reference to the image data management 
table, and parameters are automatically set based on the deter 
mination result 
(2) The siZe of unnecessary image data is checked With ref 
erence to the image data management table, and parameters 
are automatically set based on the determination result 

According to the second example, effects similar to those 
in the ?rst example can be achieved. 

Besides, spacing for data deletion can be variably set based 
on the contents or siZe of unnecessary image data. Thus, an 
overWrite-deletion process is performed such that a character 
part and a text part are roughly deleted With emphasis on the 
deletion speed, and a photographic portion and portions such 
as table and diagram are deleted at a high deletion rate With 
emphasis on prevention of information leakage. With this, the 
process can be effectively and e?iciently performed. 

FIG. 6 is a schematic diagram for explaining a third 
example of the operation of the MFP 1. 
As shoWn in (a) of FIG. 6, the CPU 101 stores, in the HDD 

106, image data received in such a manner as previously 
described in connection With (a) of FIG. 4. 
As shoWn in (b) of FIG. 6, When the image data becomes 

unnecessary after printing of the image data by the plotter or 
the like, a determination is automatically made as to a manner 
in Which an overWrite-deletion process is performed on the 
unnecessary image data in the HDD 106 according to the 
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8 
contents (or siZe) of the image data. The overWrite-deletion 
process is performed in the manner thus determined. 

In the third example, as shoWn in (c) of FIG. 6, an effective 
data portion (represented by a hatched portion) in the unnec 
essary image data is determined, and only the effective data 
portion is overWritten and deleted. Portions other than the 
effective data portion are not subjected to overwrite-deletion. 

According to the third example, effects similar to those in 
the ?rst example can be achieved. 

FIG. 7 is a schematic diagram for explaining a fourth 
example of the operation of the MFP 1. 
The CPU 101 performs the folloWing process in addition to 

the process previously described in the ?rst to third examples. 

As shoWn in (a) of FIG. 7, When image data input from a 
scanner or the like and stored in the HDD 106 becomes 
unnecessary, the image data is to be overWritten. 

As shoWn in (b) of FIG. 7, When the next image data is input 
to the HDD 106 Where the unnecessary image data is stored, 
the unnecessary image data is determined as an overWrite 
target. 

Then, an area Where the overWrite target is stored (over 
Write-target area) is preferentially overwritten With the next 
image data. The overWrite target is not required to be deleted. 

According to the fourth example, in addition to effects 
similar to those in any one of the ?rst to third examples, the 
folloWing effect can be achieved. That is, unnecessary image 
data is overwritten With neW data and is not deleted. Thus, 
even When an overWrite-deletion process and an input/output 
process are simultaneously performed, the processing speed 
can be increased by a time required for deletion process. 

FIG. 8 is a schematic diagram for explaining the ?fth 
example of the operation of the MFP 1. 

The CPU 101 performs the folloWing process When per 
forming the process previously described in the ?rst to third 
examples. 
When a plurality of pieces of unnecessary image data 

(overWrite-delete-target areas) are present in the HDD 106, 
generally, these pieces of image data are deleted in the order 
in Which they Were input (Written) to the HDD 106. HoWever, 
as shoWn in FIG. 8, When overWrite-delete-target areas are 
scattered, searching for the next overWrite-delete-target area 
and then moving a read/Write head 10611 to that area is inef 
?cient, and causes a delay in overwrite-deletion process. 

To get around this problem, the position of the read/Write 
head 10611 is monitored (detected), and the position is com 
pared With overWrite-delete-target areas. Based on the com 
parison, an overWrite-delete-target area closest to the read/ 
Write head 10611 at that time is determined as an overWrite 
delete target, Whereby an overWrite-deletion process is 
performed on that deletion-target area. 

With this, the moving time of the read/Write head 106a and 
seek time (search time) can be reduced. Thus, less time is 
required to perform an overWrite-deletion process. 

As set forth hereinabove, according to an embodiment of 
the present invention, even if performed With another process, 
such as an input/output process, a deletion process can be 
smoothly performed Without impairing security. 
Although the invention has been described With respect to 

a speci?c embodiment for a complete and clear disclosure, 
the appended claims are not to be thus limited but are to be 
construed as embodying all modi?cations and alternative 
constructions that may occur to one skilled in the art that 
fairly fall Within the basic teaching herein set forth. 
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What is claimed is: 
1. An electronic device comprising: 
a storage unit that stores therein input data, and that 

includes a read-and-Write head that reads and Writes 

data; 
a deleting unit that performs deletion process, When the 

input data becomes unnecessary, to delete portions of the 
input data; 

a data-position detecting unit that detects, When the storage 
unit stores therein a plurality of pieces of input data that 
has become unnecessary, a position of the pieces of input 
data; 

a head-position detecting unit that detects a position of the 
read-and-Write head; and 

a deletion-target determining unit that determines one of 
the pieces of input data as a target to be subjected to the 
deletion process based on the position of the pieces of 
input data and the position of the read-and-Write head, 

Wherein the deleting unit performs the deletion process on 
the target. 

2. The electronic device according to claim 1, further com 
prising a setting unit that sets a deletion spacing according to 
an operation signal received from outside. 

3. The electronic device according to claim 1, further com 
prising: a determining unit that determines content of the 
input data; and a setting unit that sets a deletion spacing based 
on the content of the input data. 

4. The electronic device according to claim 1, further com 
prising: a detecting unit that detects a siZe of the input data; 
and a setting unit that sets a deletion spacing based on the siZe 
of the input data. 

5. The electronic device according to claim 1, further com 
prising: an overWrite-target determining unit that determines 
the input data that has become unnecessary as a target to be 
overWritten When neW data is to be stored in the storage unit; 
and an overwriting unit that overWrites an area on the storage 
unit Where the target is stored With the neW data. 

6. The electronic device according to claim 1, Wherein the 
portions are deleted With a predetermined spacing betWeen 
the portions in roW and column directions, the portions having 
a predetermined siZe. 

7. An electronic device comprising: 
a storage unit that stores therein input data, and that 

includes a read-and-Write head that reads and Writes 

data; 
a deleting unit that performs deletion process, to delete 

portions of the input data With random spacing betWeen 
the portions in roW and column directions, the portions 
having a predetermined siZe; 

a data-position detecting unit that detects, When the storage 
unit stores therein a plurality of pieces of input data that 
has become unnecessary, a position of the pieces of input 
data; 
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10 
a head-position detecting unit that detects a position of the 

read-and-Write head; and 
a deletion-target determining unit that determines one of 

the pieces of input data as a target to be subjected to the 
deletion process based on the position of the pieces of 
input data and the position of the read-and-Write head, 

Wherein the deleting unit performs the deletion process on 
the target. 

8. The electronic device according to claim 7, further com 
prising a setting unit that sets the spacing according to an 
operation signal received from outside. 

9. The electronic device according to claim 7, further com 
prising: a determining unit that determines content of the 
input data; and a setting unit that sets the spacing based on the 
content of the input data. 

10. The electronic device according to claim 7, further 
comprising: a detecting unit that detects a siZe of the input 
data; and a setting unit that sets the spacing based on the siZe 
of the input data. 

11. The electronic device according to claim 7, further 
comprising: an overWrite-target determining unit that deter 
mines the input data that has become unnecessary as a target 
to be overWritten When neW data is to be stored in the storage 
unit; and an overWriting unit that overWrites an area on the 
storage unit Where the target is stored With the neW data. 

12. An electronic device comprising: 
a storage unit that stores therein input data, and that 

includes a read-and-Write head that reads and Writes 

data; 
a specifying unit that speci?es, an effective portion of the 

input data; 
a deleting unit that performs deletion process to delete the 

effective portion of the input data; 
a data-position detecting unit that detects, When the storage 

unit stores therein a plurality of pieces of input data that 
has become unnecessary, a position of the pieces of input 
data; 

a head-position detecting unit that detects a position of the 
read-and-Write head; and 

a deletion-target determining unit that determines one of 
the pieces of input data as a target to be subjected to the 
deletion process based on the position of the pieces of 
input data and the position of the read-and-Write head, 

Wherein the deleting unit performs the deletion process on 
the target. 

13. The electronic device according to claim 12, further 
comprising: an overWrite-target determining unit that deter 
mines the input data that has become unnecessary as a target 
to be overWritten When neW data is to be stored in the storage 
unit; and an overWriting unit that overWrites an area on the 
storage unit Where the target is stored With the neW data. 

* * * * * 


